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they may certainly be responsible for some loss, either in dead,
infertile, or less productive offspring. But, in these cases, it
is relatively simple, when the mode of inheritance is known,
either to test for the heterozygous carriers (see p. 18) and
eliminate them, or, by not repeating the mating of known or
suspected carriers, to reduce their occurrence to negligible
frequency. In any event, the rate of gene mutation is low ;
where it has been observed or calculated, in plants and animals,
it is estimated to be only somewhere about I in 100,000, or
even less, per gene per generation.
Gross abnormalities are usually recessive and one may
occur in a strain or group of animals possessing other valuable
characteristics, such as high production. In such cases the
heterozygote, the carrier, shows no ill effects of the undesirable
gene. The breeder then has to choose between sacrificing
animals with the good points, enduring the loss from the
abnormals, or take suitable precautions to lower the chances
of the abnormality being expressed, i.e. for the homozygous
recessive to appear. To take an example from the many cases
known: a high producing champion cow of the Yaroslavl
breed with a good constitution was used as a basis for inbreeding
in the expectation that her good qualities might be fixed in
the herd. When she, a daughter and a grand-daughter were
mated with two of her grandsons, three out of six calves were
found to be deformed, with short thick legs and small lower
jaws, and of small body size. Meanwhile her sons were being
widely used, so that the undesirable gene had good opportuni-
ties of spreading through the breed. The defect was con-
sidered due to a single recessive gene, and it could be recom-
mended that the most valuable bulls of the strain should be
progeny-tested to discover if they were heterozygous for the
gene ; that the sons of bulls proved to be heterozygous should
be culled ; and that sires unrelated to the original cow should
be used (Ljutikov, 1937).
In other cases the heterozygote may show an effect. In
Dexter catde the short-legged character can be attributed to
the heterozygous state of a dominant gene (say L) which,
when homozygous, also causes the extreme " bulldog calf"
condition, such calves usually being born dead or dying very
soon after birth. The gene has, therefore, also a lethal effect.